Arabidopsis glucosyltransferases with activities toward both endogenous and xenobiotic substrates.
Arabidopsis thaliana Heynh. harbors UDP-glucose-dependent glucosyltransferase (UGT; EC 2.4.1.-) activities that are able to glucosylate xenobiotic substrates as a crucial step in their detoxification, similar to other plants. However, it has remained elusive whether side-activities of UGTs acting on endogenous substrates could account for that property. Therefore, seven recombinantly expressed A. thaliana enzymes were tested using the phytotoxic xenobiotic model compound 2,4,5-trichlorophenol (TCP) as a substrate. The enzymes were selected from the large Arabidopsis UGT gene family because their previously identified putative endogenous substrates comprised both carboxylic acid, and phenolic and aliphatic hydroxyl moieties as biochemical targets. In addition, UGT75D1, which was shown to accept the endogenous flavonoid kaempferol as a substrate, was included. All enzymes tested, except the sterol-conjugating UGT80A2, glucosylated TCP as a parallel activity. The K(m) values for TCP ranged from 0.059 to 1.25 mM. When tested at saturating concentrations of the native substrates the glucosylation of TCP by the glucose-ester-forming UGT84A1 and UGT84A2 was suppressed by p-coumaric acid and sinapic acid, respectively. In contrast, the activities of UGT72E2 and UGT75D1 toward their phenolic native substrates and the xenobiotic TCP were mutually inhibited. TCP was a competitive inhibitor of sinapyl alcohol glucosylation by UGT72E2. These overlapping in vitro activities suggest cross-talk between the detoxification of xenobiotics and endogenous metabolism at the biochemical level, depending on the presence of competing substrates and enzymes.